Nucleotide sequence and characteristics of the gene for L-lactate dehydrogenase of Thermus aquaticus YT-1 and the deduced amino acid sequence of the enzyme.
The gene for L-lactate dehydrogenase (LDH) from Thermus aquaticus YT-1 was cloned in Escherichia coli, using the Thermus caldophilus LDH gene as a hybridization probe, and its complete nucleotide sequence was determined. The LDH gene comprised 930 base pairs, starting with a GTG initiation codon. Its sequence had high homology (85.8% identity) with the LDH gene of T. caldophilus. The G + C content of the T. aquaticus gene was 70.9%, higher than that of the chromosomal DNA (67.4%). In particular, that in the third position of the codons used was 91.0%, similar to the T. caldophilus gene. The primary structure of T. aquaticus LDH was deduced from the nucleotide sequence of the LDH gene. It comprises 310 amino acid residues, as does T. caldophilus LDH, and its molecular mass was calculated to be 33,210 daltons. The amino acid sequence of the T. aquaticus LDH had 87.1% identity with that of the T. caldophilus LDH. At 23 positions, the respective residues differed in charge and polarity. These differences must be related to the differences in kinetic properties between the two enzymes. The constructed plasmid overproduced the T. aquaticus LDH in E. coli.